Factor analyses for the Orebro Musculoskeletal Pain Questionnaire for working and nonworking patients with chronic low back pain by Soer, Remko et al.
  
 University of Groningen
Factor analyses for the Orebro Musculoskeletal Pain Questionnaire for working and
nonworking patients with chronic low back pain
Soer, Remko; Vroomen, Patrick; Stewart, Roy; Coppes, Maarten; Stegeman, Patrick; Dijkstra,





IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
2017
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
Soer, R., Vroomen, P., Stewart, R., Coppes, M., Stegeman, P., Dijkstra, P., ... Groningen Spine Study Grp
(2017). Factor analyses for the Orebro Musculoskeletal Pain Questionnaire for working and nonworking
patients with chronic low back pain. SPINE JOURNAL, 17(4), 603-609.
https://doi.org/10.1016/j.spinee.2016.11.018
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.
Download date: 12-11-2019
Technical Report
Factor analyses for the Örebro Musculoskeletal Pain Questionnaire for
working and nonworking patients with chronic low back pain
Remko Soer, PhDa,b,*, Patrick Vroomen, MD, PhDc, Roy Stewart, PhDd,
Maarten Coppes, MD, PhDa,e, Patrick Stegeman, MPAa, Pieter Dijkstra, PhDf,g,
Michiel Reneman, PhDf, Groningen Spine Study Group
aGroningen Spine Center, University Medical Center Groningen, University of Groningen, Hanzeplein 1, PO Box 30001, 9750 RB Groningen,
The Netherlands
bSaxion Universities of Applied Sciences, M.H. Tromplaan 28, PO Box 70.000, 7500 KB, Enschede, The Netherlands
cDepartment of Neurology, University Medical Center Groningen, University of Groningen, Hanzeplein 1, PO Box 30001, 9750 RB Groningen,
The Netherlands
dDepartment of Public Health, University Medical Center Groningen, University of Groningen, Hanzeplein 1, PO Box 30001, 9750 RB Groningen,
The Netherlands
eDepartment of Neurosurgery, University Medical Center Groningen, University of Groningen, Hanzeplein 1, PO Box 30001, 9750 RB Groningen,
The Netherlands
fDepartment of Rehabilitation Medicine, University Medical Center Groningen, University of Groningen, Hanzeplein 1, PO Box 30001, 9750 RB Groningen,
The Netherlands
gDepartment of Oral and Maxilofacial Surgery, University Medical Center Groningen, University of Groningen, Hanzeplein 1, PO Box 30001, 9750 RB
Groningen, The Netherlands
Received 18 December 2015; revised 26 October 2016; accepted 28 November 2016
Abstract BACKGROUND CONTEXT: The Örebro Musculoskeletal Pain Questionnaire (ÖMPQ) has good
psychometric properties to predict return to work in patients with acute low back pain. Although it
is used in patients with chronic back pain and nonworkers, there is no evidence on the factor struc-
ture of the ÖMPQ in these populations. This is deemed an important prerequisite for future prediction
studies.
PURPOSE: This study aimed to analyze the factor structure of the ÖMPQ in working and non-
working patients with chronic back pain.
STUDY DESIGN/SETTING: This is a cross-sectional study in a university-based spine center.
PATIENT SAMPLE: The patient sample consists two cohorts of working and nonworking adult
patients (>18 years) with specific and nonspecific chronic back pain.
OUTCOME MEASURES: The Örebro Musculoskeletal Pain Questionnaire.
METHODS: Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were per-
formed in working (N=557) and nonworking (N=266) patients for three, four, five, and six factors
identified in literature. A goodness of fit index was calculated by a chi-square. Root mean square
error of approximation (RMSEA) was calculated, and the number of factors identified was based
on RMSEA values <.05. A Tucker-Lewis index (TLI) and a normed fit index (NFI) >0.90 are con-
sidered to indicate acceptable fit.
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RESULTS: In working patients, a five-factor solution had the best fit (RMSEA<0.05; NFI and TLI
>0.90), but substantial adaptations should be made to get proper fit (removal of the work-related items).
In nonworking patients, a four-factor analysis had the best fit (RMSEA<0.05). For both samples,
items related to duration could not fit in the overall model.
CONCLUSIONS: Factor structure of the ÖMPQ was not confirmed in working and nonworking
patients with chronic back pain. Substantial adaptations should be made to obtain a factor structure
with acceptable fit. © 2016 The Authors. Published by Elsevier Inc. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Keywords: Spinal pain; Confirmatory factor analyses; Disability; Musculoskeletal pain; Psychometric properties;
Psychosocial factors
Introduction
Prediction of chronic pain in patients with acute low back
pain is known to be mediated by various biopsychosocial
factors [1]. As such, several questionnaires have been con-
structed as tools to predict and identify patients who are at
risk for chronic back pain (CBP). Examples include the STarT
Back Screening Tool [2] or the Örebro Musculoskeletal Pain
Questionnaire (ÖMPQ) [3]. For the population of patients who
already have CBP, in which it is known that complex phe-
nomena such as central sensitization or comorbidity may
appear, a number of prognostic factors for recovery were iden-
tified including personal, health, social factors, work status
[4,5], and psychological factors [6]. For prediction of recov-
ery in patients with CBP, the ÖMPQ or the STarT Back
Screening Tool have no proven additional value, but good al-
ternatives appear nonexistent. In a recent focus article, the
National Institutes of Health task force on research stan-
dards for chronic low back pain composed a minimal dataset
to close this gap and validated this on construct validity and
responsiveness [7]. First results indicate a better responsive-
ness than the Roland Morris Disability Questionnaire but the
cutoff points for an impact stratification scale, which was
defined by pain intensity, pain interference, and physical func-
tion, were not studied and stated as relatively arbitrary [7].
Currently, it is insufficiently clear how to predict recovery
in patients with CBP by a screening list and which underly-
ing constructs appear to be of importance.
The ÖMPQ covers many of the factors predicting recov-
ery in patients with CBP identified in previous studies and
may therefore be an appropriate questionnaire to identify
patients at risk for non-recovery. The predictive validity and
reliability was reported as sufficient for clinical use in
patients with acute and subacute back pain [3,8]. Addition-
ally, a few studies reported on a subsample of patients with
chronic pain [8–11], but only in the study of Grotle et al.
the chronic pain subgroup was reported on as an individual
group [11]. Consequently in that study, the outcome of
interest for that subgroup shifted toward prediction of
(non-)recovery, which was different from the objective for
which the ÖMPQ was intended for (prediction of chronic
pain).
Despite proven sufficient psychometric qualities of the
ÖMPQ for the (sub)acute population, there are controver-
sies on the outcome of interest [12]. Additionally, there appears
to be an inconsistency in the factor structure. In the original
study, the questionnaire was constructed from four question-
naires, grouped into five factors, which were used for
discriminant analyses. These five factors concerned daily ac-
tivities, coping with pain, fear-avoidance beliefs, likelihood
of recovery, and miscellaneous [3]. In another study, a three-
factor structure was found [11]. In two other studies, a six-
factor structure was found in a slightly adapted version of the
ÖMPQ [9,10]. One of the hypothesized differences between
these studies may also be the difference in sample charac-
teristics: patients with acute and chronic pain, and workers
and nonworkers. Originally, the ÖMPQ was constructed to
predict work status [13], but the ÖMPQ is less responsive on
outcomes pain and disability [12]. Thus, the predictive va-
lidity depends on the outcome of interest, and to be able to
make logically sound predictions, the outcome of interest
should be related to the underlying response sets of the ques-
tionnaire [14]. Additionally, for nonworking samples including
students, housewives, or retired patients, the ÖMPQ will have
a considerable amount of nonrelevant items because of the
inclusion of work-related items. In previous research, it was
stated that all work-related items could be replaced by the
mean of the item score [13], but it is unclear how this affects
the factor structure and if removal of these work-related items
leads to reliable results. Consequently, there is insufficient
evidence about the factor structure in working and nonwork-
ing patients with CBP. The factor structure, a part of structural
validity [15], should therefore be studied in the chronic and
nonworking population before it can be used in prediction
studies.
The objective of this study is to investigate the factor struc-
ture separately for a working and a nonworking patient sample
with a wide range of CBP admitted to a multispecialist
university-based spine center. In the latter sample, factor struc-
ture will be evaluated after removal of work-related items.
Materials and methods
Procedures
Patients with CBP, who were assigned to the Groningen
Spine Center in The Netherlands, were included in this
study. Patients were selected from a larger database and
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were included when they visited the spine center between
January 2009 and June 2012; had specific or nonspecific
back pain; had CBP to the neck, thoracic spine, or lower
back (duration >12 weeks); were aged >18 years; and were
working or nonworking. Excluded were patients whose
Dutch reading skills were insufficient to fill out the ques-
tionnaire by themselves or who were diagnosed with severe
psychiatric comorbidity. All patients filled out a comprehen-
sive set of questionnaires including the ÖMPQ at baseline,
before first consultation. Data were collected within care as
usual. Patients gave signed informed consent for using their
anonymized data for study purposes. Based on patients’
work status, patients were divided in two samples of workers
and nonworkers.
Design
Patients filled out the questionnaire once before treat-
ment. Scores were used for descriptive and factor analyses.
Measurements
The Dutch-language version of the ÖMPQ (ÖMPQ-dlv)
was administered in both the working and the nonworking
group. The ÖMPQ consists of 25 items. Twenty-one of 25
items are scored on a 0–10 scale, with scores ranging from
0 to 210, and higher scores indicate a more complex situa-
tion. Four items concern demographic data. Predictive validity
and factor structure was reported sufficient for clinical use
with a 73% correct classification [3,8]. Originally, items were
grouped into five factors [3]. Internal consistency of the
ÖMPQ-dlv was 0.81, and construct validity was confirmed
by moderate correlation coefficients with the Fear-Avoidance
Beliefs Questionnaire, the Tampa Scale of Kinesiophobia, the
Pain Coping Inventory, Quebec Back Pain Inventory, and the
visual analog scale for pain intensity (r=0.38 to 0.64) [16].
The ÖMPQ is highly correlated to the STarT Back Screen-
ing Tool [17].
The Pain Disability Index was administered as baseline
characteristic. Workers and nonworkers can be compared with
this measure on self-reported disability. The Pain Disability
Index Dutch-language version has been shown reliable and
valid among patients with CBP [18].
Statistics
Missing data
For nonworkers, it was previously proposed to impute all
work-related items by the mean item score [13]. This, however,
does not suit the objectives of our study and may bias the
content and number of the factors in the nonworking cohorts.
It was therefore chosen to exclude the work-related items by
removal of work-related items. Five out of 25 items (items
6, 8, 16, 17, and 20) were removed (remaining score range
from 0 to 160). Other missing values were resolved by im-
putation of the missing item by the mean item score of the
group. If more than two items were missing, the case was
excluded from the analyses.
Exploratory factor analyses (EFA) and confirmatory factor
analyses (CFA) were used to test the factor structure of the ÖMPQ
in workers and nonworkers. To perform both a CFA and an
EFA, the sample size-to-item ratio of 10:1 was used [19], meaning
that for the workers cohort at least 420 workers are required to
perform a factor analyses on a 21-item scale with two groups.
For the nonworking cohort, additional 320 nonworkers were
included to perform both an EFA and a CFA (16 items for two
groups). The first step of this research was to explore and confirm
the factor structure for a working subsample with CBP. The
second step was to remove work-related items of the ÖMPQ
and to perform an exploratory factor analysis on a group of
nonworking patients with CBP. Confirmatory factor analysis
was performed with the three-, five-, and six-factor solutions
as reported in previous studies [9–11]. Workers with CBP were
randomly split in two groups in which subsequently, on the
first group, an EFA and on the second group a CFA was per-
formed.Anumber of factors were explored in an EFAby model
comparison with chi-square and an oblique rotation was per-
formed. A goodness of fit index was calculated by a chi-
square. The root mean square error of approximation (RMSEA)
was used as an absolute fit index and was used to judge the
models. The number of factors identified was based on RMSEA
values; when this value decreased below 0.05, the correspond-
ing number of factors was selected. For the second group, a
CFAwas performed.Additional to RMSEAvalues, the Tucker-
Lewis index (TLI) and comparative fit index (CFI) were
calculated as incremental fit indices. Tucker-Lewis index and
CFI values >0.90 are considered to indicate acceptable fit, and
values >0.95 indicate good fit [20,21]. Descriptive variables
were calculated with SPSS Statistics 22 (IBM Corp., Armonk,
NY, USA). All factor analyses were performed with Mplus 7.1
(Muthén & Muthén, Los Angeles, CA, USA).
Results
Patients
Included in this study were 823 patients divided in two
samples of 557 workers and 266 nonworkers. In the non-
working sample, 26 patients were excluded because more than
two of the nonworking items on the ÖMPQ were missing.
Twenty patients in the working sample were excluded because
of more than two missing items on the ÖMPQ. Because data
were gathered within care as usual, we did not select pa-
tients <18 years of age and patients who could not fill out
the baseline questionnaire because of insufficient Dutch lan-
guage skills. In the nonworking cohort, 91% of patients were
considered to have nonspecific complaints, and 93% of pa-
tients in the working cohort were considered to have
nonspecific complaints. The percentage of men was signifi-
cantly higher in the working sample than that in the
nonworking cohort. Nonworkers had a significant higher age
and longer duration of pain (Table 1).
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Factor analyses of workers
Five factors were identified by EFA with an RMSEA value
of 0.05. The factors could be best related to pain, duration,
psychological, activities of daily life, and work. Chi-square
test of model fit was 1805 (p<.01). Comparative fit index was
0.94 and TLI was 0.89. Significant loadings are presented in
Table 2. A six-factor solution significantly increased the model
fit (p-value for chi-square <0.01; df=129) but would have no
significant loadings (p<.05) on one of the factors. It was
decided that a five-factor model had a fit that was most clin-
ically relevant.
From the CFAs, it appeared that three items could not be
fit in any model: “Where do you have pain? (Q5)”; “How
many weeks have you suffered from your current pain period?
(Q7)”; and “In your view, how large is the risk that your current
pain may become persistent (may not go away)? (Q15).” These
items were removed and CFAs were performed on three, five,
and six factors. The three-factor solution [11] had a model
fit of RMSEA 0.09. The six-factor solution [9] could not be
confirmed, because one of the factors contained only one item
after deletion of items 3, 5, and 6. The five-factor model as
explored in the current study had good fit, but factor 2 (Du-
ration) gave no valid data because variance was too small
within this factor. Factor 2 consisted of Q5, Q7, and
Q15, which reflect duration and pain site. After removal of
this factor, a four-factor solution was confirmed with
RMSEA=0.05, TLI=0.92, and CFI=0.93 (see Table 3). This
was considered as acceptable fit.
Factor analyses of nonworkers
The EFA for nonworkers determined five factors (RMSEA
is 0.05); however, one factor contained only one item, namely
Q7, which had a bad fit. After removal of this item, four factors
were identified with RMSEA of 0.05. Factors were related
to pain, fear avoidance, activities of daily life, and pain. Chi-
square test of model fit was 83 (p<.01). A five-factor model
did not significantly increase the model fit compared with the
four-factor model (p=.09) (Table 4).
Discussion
In this study, the factor structure of the ÖMPQ was ana-
lyzed in workers and nonworkers with CBP as a prerequisite
for prediction studies. The previously reported factor struc-
ture of the ÖMPQ was not confirmed in working and
nonworking patients with CBP. These results indicate that the
ÖMPQ, developed for patients with acute back pain, cannot
simply be used for prediction of recovery in a chronic pop-
ulation without alterations. In the working sample, items 5,
7, and 15 do not fit into the confirmatory model and those
items should be removed if clinicians are interested in screen-
ing for yellow flags in a working CBP population. Item 7 did
not fit into the exploratory model and should be removed to
get good fit. From a theoretical point of view, removal of these
items appears logical. Two items (Q7 and Q15) concern du-
ration and the change of acute into chronic pain. The CBP
population already has chronic pain, with a mean duration
of 9.1 years in workers and 10.4 years in nonworkers. The
third item that should be removed (Q5) deals with the pain
site. All patients experienced at least back pain and there-
fore, this item could not be scored on a continuous scale. After
removal of these items, a four-factor structure was identi-
fied to have an acceptable fit in the working sample from CFA.
In the analyses, only significant factor loadings were pre-
sented and no decisions were made based on the factor
loadings. As a rule of thumb, a minimal criterion of 0.30 has
previously been described [19]. From the results of this study,
it can be concluded that the ÖMPQ has another item-based
factor structure in workers with chronic pain compared with
patients with acute pain, and the ÖMPQ has a differing factor
structure for working compared with nonworking patients.
Adaptation of the ÖMPQ to the targeted population is deemed
to lead to better structural validity and will decrease the patient
burden by excluding irrelevant items.
Several predictive questionnaires are not appropriate for
heterogeneous populations. Especially elderly, single, or non-
working populations are not able to fill out many pain and
disability questionnaires completely because they include, for
example, work-related or sexual items. A large nonresponse







Gender (male/female)‡ 271/286 103/163*
Age (y; sd)§ 47.7 (10.3) 62.3 (16.2)*















Full - time job 61 N/A




ÖMPQ score (sd)†,§ 113.7 (24.9) 86.2 (11.8)*
Pain Disability Index§ 34.7 (13.8) 39.4 (13.1)*
* p<.05.
† ÖMPQ score is score without work-related items.
‡ Chi-square test.
§ t test.
‖ Patients reported to have pain at multiple sites.
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for the items work and sexual behavior [22]. Question-
naires such as the STarT Back or the EuroQol-5D are more
focused on generalized activities and domains of function-
ing and probably suffer less from nonresponse, but do include
work status, which has been identified as an important factor
for functional capacity [23].
Predictive validity of the ÖMPQ has not been estab-
lished in patients with CBP. It can be hypothesized that the
predictive validity for functioning and pain, when calcu-
lated with receiver operating curves, will be lower compared
with patients with acute complaints, because of a high sen-
sitivity owing to high natural recovery rates. The data of the
current study are presenting a first important prerequisite,
namely identification of the structural validity of the ÖMPQ
in populations of nonworking patients with CBP. Analyses
with respect to prediction of (non-)recovery in these popu-
lations will be the next step and should be performed with
an altered ÖMPQ as proposed.
A weakness of this study was the heterogeneity of the pop-
ulation. This may have affected the internal validity for specific
target groups such as patient groups with specific or non-
specific complaints or low back or cervical back pain. Another
weakness is related to the data as they were collected within
care as usual. Patients were included retrospectively, based
on eligibility. Exact numbers of patients with acute pain, pa-
tients younger than 18 years of age, or patients with
comorbidity were therefore unknown.
Conclusion
It is concluded that the factor structure of the ÖMPQ for
patients with CBP is different from that of patients with acute
back pain. Also, factor structure for working patients is dif-
ferent from that for nonworking patients. With the factor
structure reported for the ÖMPQ in this study, an evalua-
tion of the prognostic properties of the ÖMPQ in an employed
and an unemployed CBP population can now be undertak-
en. Already, a revision of the ÖMPQ specifically for use in
Table 2
Exploratory factor analysis of workers (only significant factor loadings are presented; p<.05)
Item
Factor
Pain Duration Psychological Work
Activities
of daily life
Q5. Where do you have pain? .21
Q6. How many days of work have you missed (sick leave) because of pain during the past 12
months?
.53
Q7. How many weeks have you suffered from your current pain problem? .75
Q8. Is your work heavy or monotonous? .42
Q9. How would you rate the pain you have had during the past week? .79
Q10. In the past 3 months, on average, how intense was your pain? .82
Q11. How often would you say that you have experienced pain episodes, on average, during the
past 3 months?
.53 .27
Q12. Based on all the things you do to cope or deal with your pain, on an average day, how much
are you able to decrease it?
.18 −.17
Q13. How tensed or anxious have you felt in the past week? .87
Q14. How much have you been bothered by feeling depressed in the past week? .77
Q15. In your view, how large is the risk that your current pain may become persistent (may not
go away)?
.45
Q16. In your estimation, what are the chances that you will be working in 6 months? .61
Q17. If you take into consideration your work routines, management, salary, promotion
possibilities, and workmates, how satisfied are you with your job?
−.22 .23 .31 −.18
Q18. Physical activity makes my pain worse .19 .36
Q19. An increase in pain is an indication that I should stop what I am doing until the pain
decreases
.17
Q20. I should not do my normal work with my present pain .56
Q21. I can do light work for an hour. .21 .54
Q22. I can walk for an hour .53
Q23. I can do ordinary household chores .94
Q24. I can do the weekly shopping .88
Q25. I can sleep at night .26 .21
Note: Root mean square error of approximation=0.05.
Table 3
Goodness of fit indices of confirmatory factor analyses of the ÖMPQ for















RMSEA, root mean square error of approximation; CFI, comparative
fit index; TLI, Tucker-Lewis index.
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patients with CBP seems called for on the basis of the current
factor analysis.
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Q5. Where do you have pain? .20
Q9. How would you rate the pain you have had during the past week? .85
Q10. In the past 3 months, on average, how intense was your pain? .89
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